Experimental Part
Zinc chloride (98%) was purchased from ABCR and used without further purification. 1-Bromodecan (≥ 98%) were purchased from ACROS Organics and used without further purification. Sodium hydrogen carbonate (p.a.) was purchased from Merck Millipore. 1-Bromohexadecane (98%), Tetraethyl orthosilicate (≥ 99% GC grade), manganese (II) chloride tetrahydrate (≥ 98%), nickel (II) chloride hexahydrate (≥ 98%), cobalt (II) chloride hexahydrate (≥ 98%) were purchased from Sigma Aldrich and used without further purification. Acetonitrile (≥ 99.9% HPLC grade) was purchased from Carl Roth, methanol (≥ 99.8% ACS) was purchased from Sigma Aldrich and used without further purification. Ultrapure water was obtained by milli-Q water filtration prior use. Preparation of metal complexes: Ligands C n DOTA (n = 10, 16) were prepared according to published methods. [1] The introduction of alkyl residues were realized by use of 1-Bromodecane or 1-Bromohexadecane respectively. Complexation of transition metal cation M 2+ (M = Ni, Co, Mn, Zn) was achieved by stirring C n DOTA (n = 10, 16) (7.30 x 10 -4 mol) with equimolar amount of metal halide (7.30 x 10 -4 mol) in methanol (6 mL) for 48 h under reflux following a previously described procedure [1c] . Remaining solid residues were removed by filtration. Excess solvent was removed in vacuo. Solid MC n DOTA (M = Ni 2+ , Zn 2+ , Co 2+ , Mn 2+ )
complexes were quantitatively yielded. For further purification the metal complexes were recrystallized from water/acetone or water/ethanol and dried in vacuo. The molecular characterization of the prepared surfactants was carried out by electrospray ionization mass spectroscopy (see figure 1) , elemental analysis and FT-ATR-IR spectroscopy (see figure S2b+c).
Analysis of compounds:
compound (1) Formation of emulsions: Surfactants MC n DOTA were dissolved in water (miliQ-standard) resulting in clear solutions (c = 32 mM). Sodium hydroxide was added (1 : 10 -4 n/n) and ethyl acetate was added to the clear solution (15 : 1 v/v). Micro emulsions were prepared by ultrasonication treatment within 300 sec. followed by shaking for a duration of 120 sec resulting in clear solutions. The resulting micro emulsions were analysed by dynamic light scattering.
Preparation of MC 16 DOTA@SiO 2 particles via sol-gel synthesis: 1 mL of the as prepared emulsions was magnetically stirred at 800 rpm using a magnetic stirrer (B < 1 T) and tetraethylorthosilicat (TEOS) (26 µL; 0.12 mmol) was quickly added at 298 K. The gained sol was hydrolysed until a clear solution was obtained. Once the solution is clear, the prepared sol was aged for 3 d without magnetically stirring at 298 K. Colourless solid precipitates were formed and washed by several centrifugation steps with ultrapure water at 298 K. The yielded colourless C 16 M@SiO 2 particles were dried at 313 K for 2 d followed by drying in vacuo. Calcination of the prepared silica-materials was conducted at 773 K for 10 h.
During the sol-gel synthesis in order to gain the silica particles the aqueous solution containing surfactant oil in water emulsion droplets was magnetically stirred during the TEOS (Tetraethylorthosilicate) precursor was hydrolysed and further condensation takes place. The prepared gel was aged to gain the resulting silica particles without stirring and without external applied magnetic fields. A suitable idea is deciding the condensation step (when the micelles associated with hydrolysed TEOS precursor (synergistic co-assembly, SCO) are interconnecting) as the step where a magnetic field would have the strongest influence so we decided to build up the experimental setup like mentioned.
Analytical procedures.
ESI-MS data were acquired on a Bruker Microtof II system. The analyses were conducted by direct injection of solutions of the shown samples in water/acetronitrile (1:1 v:v) in the evaporation chamber. 1 H-NMR (400 MHz) spectra were measured on a Bruker Avance III operating at 298 K in D 2 O. ATR-FT-IR spectra of solid dry samples were performed on a Perkin Elmer Spectrum 100 device. SQUID measurements were conducted on a MPMS XL SQUID magnetometer (Quantum Design) at 1.8 K. Surface tension measurements were performed on a Krüss K1 machine. Sessile drop analysis of aqueous solutions of 7 and 8 (c > cmc, equimolar concentration) were realized by placing a drop (V = 20 µL) on a cleaned and dried polystyrene surface at 298 K. The shape of the droplets were immediately monitored by photographs in absence and presence of a weak magnetic field (B < 1 T in close proximity at approximately 3 mm using a commercially available permanent NdFeB magnet). Pending drop experiments were conducted by forming a small droplet of aqueous solutions (c > cmc, equimolar concentration) of 7 and 8 at the tip of identical PTFE tubes at 298 K. The deformation of the droplets in presence and absence of a weak magnetic field (B < 1 T using a commercially available permanent NdFeB magnet) was immediately monitored by photographs. Dynamic light scattering measurements of aqueous samples of surfactants and emulsions were measured on a Perkin Elmer 100 device. TEM analyses were performed on Zeiss Libra 120 and JEOL JEM-2200 FS machines. The dry solid samples were placed on a carbon coated copper-grid (Mesh 400). For cryo-TEM freshly prepared and filtered (pore size 450nm) aqueous micellar solutions (c = 20 mM) of the surfactants were spread on carbon coated Cugrids. The resulting thin film was virtrified by quickly plunging the grid in liquid ethane at its freezing point. SAXS was performed on a Bruker Nanostar device equipped with a pinhole collimator on a CuK a radiation source. EPR spectra were recorded on a table-top X-band spectrometer MiniScope MS 400 (Magnet-Tech) equipped with a temperature controller H03 (Magnet-Tech). SEM was conducted on a Zeiss Crossbeam 1540 XB system equipped with EDX. Focused ion beam (FIB) lamella cut was performed using a high performance FIB column equipped with a Ga-Ion beam gun. N 2 -Physisorption measurements of solid dry porous samples were performed on a Tristar (Micromeritics) device.
The crystal structure was solved by direct methods (SHELXS-97 [2] ), completed by difference Fourier syntheses and refined according to the full-matrix-least-square method (SHELXL-97). The program X-Seed [3] was used as an interface to the SHELX programs. The molecular structure plot and packing diagram were prepared with Diamond 4. We used magnetic field-induced optical birefringence (Δn) with a superconductive solenoid magnet producing a homogeneous magnetic field with a capability of producing 7 T (Tesla) perpendicular to our sample, a laser (HeNe, 633.2 nm) was used, with a continuous compensating feedback modulation technique. [4] The Δn were recorded at constant temperature T (± 0.01 °C) during a slow up and down sweeps of the magnetic field B at a rate of 0.0038 T/s. The solid-state packing arrangement of NiC 10 DOTA shows that this surfactant system selfassembles into a lamellar structure. The hydrophilic head group of this surfactant is packed in a head-to-head manner; this is bridged by a hydrogen bonding interaction of water molecules and the protonated carboxylic acid groups of the head groups. This lamellar packing arrangement is further stabilized by the hydrophobic tails alkyl-alkyl interaction with one another. The crystallographic modelling of the alkyl chains shows some disorder of the carbon atoms. The water molecules and alkyl chains were modelled with some disorder. This is a common phenomenon in crystal structures bearing long alkyl chains and water a consequence of thermal motion in the solid-state.
SI-1. Crystallographic data for NiC
[5] The crystal structure shows that the Ni cation has an octahedral coordination geometry due to its interaction with four nitrogen atoms and two oxygen atoms from the DOTA ligand resulting in an M 2+ transition metal cation. This coordination motif of DOTA is known for M 2+ transition metal cations. [6] A table containing a selection of the distance and angle of the octahedral coordination of the Ni cation to the DOTA head group is given below. The distance between of the surfactant lamellar structure is 2.3 nm (see grey line indicating the lamella distance). The DLS data show that there is only one aggregate species in solution.
(b) Autocorrelation function of a micellar dispersion of MnC 16 DOTA in water.
As described by others [7] a deviation from the mono-exponential decay in the autocorrelation function can be assigned to a particle anisotropy. Neither the addition of paramagnetic ions Mn 2+ to a diamagnetic solution of ZnC 16 DOTA surfactant (SI-7a) nor the addition of Mn 2+ salt to pure water (SI-7b) turns the droplets into magnetoresponsive surfaces. Herein it can be concluded that the effects observed in figure 3b-e (main manuscript part) are arising because the paramagnetic ion is incorporated in the surfactants head group. The concentration of Mn2+ ions was maintained equal to the experiment shown in figure 3 b-e. 
